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a  b  s  t  r  a  c  t
INTRODUCTION:  We  debate  whether  or not  to  approach  from  right  thorax  for  the  left  chylothorax  after
esophagectomy.
PRESENTATION  OF  CASE:  A 50 s-year-old  female  underwent  right-sided  thoracoscopic  esophagectomy
with  three-field  lymphadenectomy  for esophageal  carcinoma  (type  0-IIa,  3.4  ×  2.2  cm,  T1bN0M0,  Stage
IA), followed  by reconstruction  with  esophagogastric  anastomosis  through  the  posterior  mediastinum.
The  thoracic  duct  was excised  and ligated.  The  left thoracic  drainage  increased  to  2115  mL/day  on  the
fifth  postoperative  day.  Thoracic  duct  injury  was  diagnosed,  and  surgery  was  performed  on  sixth  post-
operative  day. With  the  patient  in  a prone  position,  the  thoracic  duct was  ligated  successfully  under
thoracoscopy  in  the left thorax.  The  leakage  point  was  found  in  the  crushed  duct  by  8.8-mm  tita-
nium  clips.  Then,  we  performed  mass  ligation  of  the thoracic  duct  with  11-mm  titanium  clips  below
the  leakage  point  after  careful  dissection.  The surgery  took  58  min,  with  an  estimated  total  blood  loss
of  0  g.
DISCUSSION:  Although  thoracic  duct  is  anatomically  located  on the  right  side  of  the  descending  aorta,
we  employed  a left-sided  thoracoscopic  approach  due  to the  chylous  leakage  in the left  thorax.  With  the
patient  in  the  prone  position,  surgeons  can  easily  convert  from  a left  thoracic  approach  to a  right  thoracic
approach  immediately  without  postural  change  if the  thoracic  duct  cannot  be  found  in  the  left  thoracic
cavity.
CONCLUSION:  This  technique  is useful  and should  be  considered  for patients  with  left chylothorax.
© 2017  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).. Introduction
The occurrence of substantial chylous leakage after esophagec-
omy for cancer remains a well-known yet uncommon compli-
ation, with a reported incidence of 1–4% [1,2]. Conservative
anagement with intrapleural drainage and total parenteral nutri-
Abbreviations: POD, postoperative day; ICS, intercostal space (ICS); PAL, poste-
ior axillary line; CT, computed tomography.
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reativecommons.org/licenses/by-nc-nd/4.0/).tion for a low-output leakage may  be appropriate [3]. However,
the lack of a response to conservative treatment can rapidly result
in a serious condition with nutritional losses, immunologic defi-
ciency and respiratory distress. Early surgical treatment is therefore
recommended for the patients with high-output chyle loss before
patients become severely weakened [4–6].
A right-sided thoracoscopy is generally undertaken for thoracic
duct ligation, as it is anatomically located on the right side of the
descending aorta [6]. However, in case of a chylothorax in the left
pleural cavity, it is highly likely in the right pleural cavity that adhe-
sion of the lung or gastric tube in the posterior mediastinum will
obscure recognition of the duct. We  performed thoracic duct liga-
tion for a post-esophagectomy chylothorax in the left thorax with
the patient in a prone position.
up Ltd. This is an open access article under the CC BY-NC-ND license (http://
CASE  REPORT  –  OPEN  ACCESS
248 K. Maruyama et al. / International Journal of Surgery Case Reports 41 (2017) 247–250














































Fig. 2. The chylous leakage point (black arrow) was easily found near the stump
of  thoracic duct. Milky lymphatic fluid was  dropping from it. **Aorta ****Greater
omentum.
Fig. 3. The thoracic duct dissected (black arrows) was ligated with 11 mm titanium
tinues to exceed 2000 mL/day for up to 2 days. In such cases,ostoperative day. POD: postoperative day  right pleural effusion  left pleural
ffusion.
. Presentation of case
A 50 s-year-old female underwent right-sided thoracoscopic
sophagectomy in a prone position with three-field lymphadenec-
omy for squamous cell carcinoma in the lower esophagus, followed
y reconstruction with esophagogastric anastomosis through the
osterior mediastinum. The thoracic duct was excised and ligated
ith 8.8-mm titanium clips just below the inferior pulmonary vein.
he left mediastinal pleura was caudally opened in the lower medi-
stinum. Histopathological examination of the specimen revealed
ype 0-IIa (3.4 × 2.2 cm)  squamous cell carcinoma with T1bN0M0,
tage IA (International Union Against Cancer TNM, 7th Edition). She
as administered antitubercular medications of 6 months prior to
he esophagectomy for tuberculous lymphadenitis in the cervix and
ediastinum.
While the volume of the right thoracic drainage was decreas-
ng daily, the volume of left thoracic drainage increased to 2115 mL
n the fifth postoperative day (POD; Fig. 1). Therefore, a “milk test”
as conducted on the sixth POD. Oral milk intake (200 mL)  showed
 visible change in the drainage fluid to a milky white color and
n increase in the volume to 1200 mL/3 h. We  diagnosed thoracic
uct injury definitely based on the clinical findings. Because of the
hylous leakage to the left thorax and possibility of the adhesion
etween the gastric tube and the descending aorta in the right
horax, we performed thoracoscopic thoracic duct ligation using
 left-thoracic approach on the same day.
The operation was performed under double-lumen intubation,
nd the left lung was collapsed with artificial pneumothorax dur-
ng the procedure. The patient was placed in a prone position. For
horacoscopic surgery, two 12-mm trocars and two 5-mm trocars
ere used. The 12-mm trocar was inserted in the ninth intercostal
pace (ICS) below the inferior angle of scapula for the camera. For
he right hand of an operator, another 12-mm trocar was inserted
n the eighth ICS on the posterior axillary line (PAL). For the left
and of the operator, 5-mm trocar was inserted in the sixth ICS on
he PAL. For the assistant, a 5-mm trocar was inserted in the fourth
CS on the PAL. We  did not observe any adhesion and achieved
 direct approach to the mediastinum. First, the operator made
 parallel incision of mediastinal pleura above the aorta upward
o the stump of thoracic duct clipped in the lower mediastinum.
s expected, it was difficult to adequately visualize the thoracic
uct on the right side of aorta, so the aorta was softly displaced
y the assistant. Furthermore, continuous feeding of milk through
he nasogastric tube 2 h before the operation made it possible
o identify the damaged stump of the thoracic duct as a leakage
oint. The leakage point was easily found in a prone position as
he milky fluid trickling from above (Fig. 2). The leakage point wasclips below the leakage point. **Aorta ****Gastric tube.
found in the crushed duct by 8.8-mm titanium clips. Then, we per-
formed mass ligation of the thoracic duct with 11-mm titanium
clips below the leakage point after careful dissection (Figs. 3 and 4).
The surgery took 58 min, with an estimated total blood loss of
0 g.
After surgery, chylous leakage ceased immediately. She
resumed oral intake on the eight day after the ligation and was
discharged on 21 st POD after the first operation without further
complications.
3. Discussion
The management of post-esophagectomy chylothorax is con-
troversial. Previous reports have described the benefits of early
ligation of thoracic duct for chylothorax [5,7]. Our indication of
surgical treatment for chylothorax occurring after esophagectomy
is based on the duration and large volume of leakage. Thoracic
duct injury should be suspected if the chest drain output con-milk test is conducted. If the drain output changes to a milky
color and the volume exceeds 1000 mL/3 h following oral intake of
milk (200 mL)  or injection of milk from jejunostomy, we  diagnose
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Fig. 4. The thoracic duct was  ligated on the right side of the aorta behind the inferior










































chyle as an indicator of treatment for chylothorax complicating
esophagectomy, Br. J. Surg. 85 (1998) 1147–1149.
[4] L. Bonavina, G. Saino, D. Bona, M.  Abraham, A. Peracchia, Thoracoscopichoracic duct injury definitely. Thoracoscopic surgery is planned
ithout delay, as surgical treatment is urgently required in order
o avoid severe complications due to cardiopulmonary depression,
specially in patients after esophagectomy. Continuous feeding of
ilk 2 h before and during surgery enabled us to visualize the leak-
ge point. Even in cases where the leakage point has not been
dentified, ligation of the thoracic duct just above the diaphragm
ill stop the leakage. Although computed tomography (CT) were
ot performed in this case, the clipping point of thoracic duct in
he initial operation was confirmed with the recorded image (DVD)
efore the re-operation. In case of leakage from a left thoracic duct
r an accessory duct in the upper mediastinum, lymphangiogra-
hy may  be effectively capable of detection of the leakage point.
lthough lymphangiography was not performed in this case, we
iagnosed the injury of the main thoracic duct from the massive
olume of pleural effusion. In case of leakage from the left thoracic
uct, the leakage point can be probably detected in the left pleural
avity.
In our patient, the thoracic duct was injured at the clipping point
uring esophagectomy by the 8.8-mm titanium clips used during
sophagectomy. Perhaps such fine and sharp clips crashed the tho-
acic duct and resulted in the chylous leakage. We  use a firmer
ut gentler 12-mm absorbable thick clip for fragile thoracic duct
igation after this case.
Although thoracic duct is anatomically located on the right side
f the descending aorta, we employed a left-sided thoracoscopic
pproach due to the chylous leakage in the left thorax. With the
atient in the prone position, surgeons can easily convert from a left
horacic approach to a right thoracic approach immediately with-
ut postural change if the injured thoracic duct cannot be found in
he left thoracic cavity. In our patient, gentle displacement of the
orta enabled us easily to detect the injured thoracic duct. Although
n injured thoracic duct should be re-ligated in the right thoracic
avity, a left thoracic approach should be considered in case of chy-
ous leakage into the left thoracic cavity likely, as in our patient,
r in case of leakage from a left thoracic duct. Additionally, use of
he prone position without the necessity for manual compression
f the lung was extremely helpful during this procedure. And the
eakage point was easily found in a prone position as the milky fluid
rickling from above.PEN  ACCESS
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4. Conclusion
We present the case of successful surgical treatment of chy-
lothorax with a left thoracic approach in a prone position. This
technique is useful and should be considered for patients with left
chylothorax.
Authors’ contributions
KM drafted the manuscript and conducted the literature search.
KM,  KS, TH and SS participated in the surgical procedure. KS, KG and
MM reviewed the manuscript. YS advised as to the surgical proce-
dure. SK provided the final approval for publication. All authors
read and approved the final manuscript.
Source of funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors
Conflict of interest
All the authors declare that they have no conflict of interest.
Ethical approval
As there was  a report of an interesting case and was  not a
trail or an observational research, there was no need for an ethical
approval.
Consent
Written informed consent was obtained from the patient for
publication of this case report and any accompanying images. A
copy of the written consent is available for review by the Editor of
this journal.
Guarantor
Kiyotomi Maruyama accept full responsibility for the work
and/or the conduct of the study, had access to the data, and con-
trolled the decision to publish.
Registration of research studies
No applicable.
Acknowledgements
This manuscript has been prepared and reported in line with
SCARE criteria [8]. The authors would like to thank the anesthetists
and the nursing stuff at the Suwa Red Cross Hospital, Japan. The
authors would like to thank Enago (www.enago.jp) for the English
language review.
References
1] S.K. Nair, M.  Petko, M.P. Hayward, Aetiology and management of chylothorax
in  adults, Eur. J. Cardiothorac. Surg. 32 (2007) 362–369.
2] R.J. Cerfolio, Chylothorax after esophagogastrectomy, Thorac. Surg. Clin. 16
(2006) 49–52.
3] L. Dugue, A. Sauvanet, O. Farges, A. Goharin, J. Le Mee, J. Belghiti, Output ofmanagement of chylothorax complicating esophagectomy, J. Laparoendosc.
Adv. Surg. Tech. A 11 (2001) 367–369.
 –  O









50 K. Maruyama et al. / International Journ
5] S. Merigliano, D. Molena, A. Ruol, G. Zaninotto, M.  Cagol, S. Scappin, et al.,
Chylothorax complicating esophagectomy for cancer: a plea for early thoracic
duct ligation, J. Thorac. Cardiovasc. Surg. 119 (2000) 453–457.
6] J.D. Hayden, H.M. Sue-Ling, A.I. Sarela, S.P.L. Dexter, Minimally invasive




his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.PEN  ACCESS
urgery Case Reports 41 (2017) 247–250
7] C.T. Choh, I.J. Rychlik, K. McManus, O.A. Khan, Is early surgical management of
chylothorax following oesophagectomy beneficial, Intract. Cardiovasc. Thorac.
Surg. 19 (2014) 117–120.
8] R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, The SCARE
Group, The scare statement: consensus-based surgical case report guidelines,
Int. J. Surg. 34 (2016) 180–186.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are
